Abstract Around 1 % of oral cancers are metastases from distant sites. Tumor metastases to the jaw bones are uncommon and are most likely to arise from primary lung, breast, prostate or kidney tumors. Jaw bone metastases from a primary esophageal adenocarcinoma are especially rare, with only 7 reports published in the literature. Here, we describe a case of a 69 year-old male patient where 7 years elapsed between the diagnosis and successful treatment of a poorly differentiated, stage pT2N0 primary esophageal adenocarcinoma and re-presentation with jaw pain due to a metastatic mandibular deposit. The morphological appearance of the metastasis and immunohistochemical positivity with CK20, CK7 and CDX2 strongly supported an adenocarcinoma of upper gastrointestinal tract origin. This case is of particular interest as there is an unusually long time between the detection of the primary esophageal adenocarcinoma and diagnosis of metastatic disease. The longest period of time we have found for this in the literature is 9 months, although it is also reported that some oral metastases may appear more than 10 years following the primary tumor diagnosis.
Introduction
A review of the literature shows that there have been 7 reports describing esophageal adenocarcinoma metastatic to the jaw bones, which are summarized in Table 1 . In 2 of these cases, the time elapsing between the original diagnosis of esophageal adenocarcinoma and re-presentation with jaw metastasis was 4 and 9 months, in 3 of the cases, the first presentation was with metastatic disease, and in 2 cases the time between the presentation with the esophageal primary and jaw metastasis was unavailable. Here, we present a case where there was a 7-year interval between detection of the primary esophageal adenocarcinoma and development of metastasis to the mandible.
Case Report
A 69-year-old male was referred urgently by his Dentist to the Maxillofacial Surgery Department with left jaw pain, an inability to open the mouth beyond 20 mm, and gradual swelling of the left mandible of 8 weeks duration. He had a past medical history of bronchiectasis and asbestosis, was an ex-smoker of 30 years with a 10 year pack history, and drank around 45-80 units of alcohol per week.
Examination demonstrated a palpable mass lesion involving the left angle and body of the mandible, with numbness of the left lower and upper lip. An orthopantomogram revealed a 'moth-eaten' appearance of the bone from the lower left 6 to the mid-ramus (Fig. 1 ). Biopsies were taken as the differential diagnoses included a primary or secondary neoplasm, or a purely infective process.
The left retromolar and lower left 8 socket biopsies showed squamous mucosa with underlying corium and a deep-seated tumor composed of ducts with some cystic dilatation, and cytologically atypical, mitotically active cells (Fig. 2) . These gave strong immunohistochemical positivity for CK20, CK7 and CDX2 and were negative for PSA, TTF1 and CK5/6 (Fig. 3) . This pattern favoured metastatic adenocarcinoma consistent with gastrointestinal tract origin, including the pancreatic and hepatobiliary tract, although a primary intraosseous adenocarcinoma of the mandible could not be completely excluded. Additional clinical information was obtained that 7 years previously, the patient had a 35 9 25 mm pT2N0 moderately to poorly differentiated adenocarcinoma confined to the esophagus at 30 cm (Fig. 4) . A review of the slides showed that the esophageal tumor was morphologically similar on microscopy ( Fig. 5) to the mandibular metastasis (Fig. 2) . The esophageal primary tumor had been successfully treated with two cycles of neo-adjuvant cisplatin followed by esophago-gastrectomy. There had been no recurrence seen on imaging or endoscopic follow-up.
Further to the histological diagnosis, computer and positron emission tomography revealed a 40 mm expansile destructive lesion arising from the left angle of the mandible (Fig. 6) , with additional metastases to the right humerus, pelvis and both proximal femora (Fig. 7) . The patient received palliative radiotherapy.
Discussion
The case showed strikingly similar histological morphology between the primary esophageal tumor and mandibular metastasis (Figs. 2, 5 ), supported by immunohistochemistry (Fig. 3 ). Clausen and Poulsen [8] defined strict criteria for diagnosis of true jaw metastasis, in that there should be histological similarity between the primary tumor and metastasis, with intervening healthy tissue between. The presence of jawbone deposits usually indicates late-stage disease with multiple metastases and a poor prognosis [9] . In our case, once the histological diagnosis of a metastasis was established, positron emission tomography was performed which showed widespread bony involvement. The age of our patient was 69, which is typical for presentation with jaw metastases, usually being between the 5th and 7th decades [10] . The patient's smoking and alcohol history, along with advancing age would be major risk factors for the development of carcinoma [9] . There was a long interval of 7 years between the initial detection of the primary esophageal adenocarcinoma and diagnosis of jaw metastasis. The average time between the diagnosis of a primary tumor and jaw metastases is 40 months, although some cases have been noted to be over 10 years [10] .
Metastases to the jawbones are rare. Hirshberg et al. [10] found that the most common metastases to the jaws in men were lung, prostate, liver and kidney, and in women were breast, adrenal, female genital organs and colo-rectum. The prevalence of oral metastases has been linked to the incidence of the primary cancer occurring in a given population [11] . Jawbone metastases are considered to occur through hematogenous spread with the mandible more frequently affected than the maxilla, which is thought to be due to the greater presence of hematopoietic cells in the mandible [3, 9, 12] . The literature shows that oral trauma including tooth extraction may be associated with metastatic disease. In many of these cases the underlying tumor is likely to be present prior to surgery, while in others, the inflammation and vascular changes may be a promoting factor in establishing deposits [9, 10] . D'Silva et al. [13] state that it is important for Dentists investigating patients with apparent dental-related pain and a history of malignancy to consider the possibility of metastatic disease. Hirshberg et al. [10] also note that rapid swelling, pain and paraesthesia can be cardinal symptoms of jaw metastases, as in our case where the patient also presented with an inability to open the mouth fully.
In conclusion, we present a rare case of primary esophageal adenocarcinoma and mandibular metastasis with an unusual length of time, 7 years, between initial diagnosis and detection of metastatic disease. This case emphasizes the importance for dentists, clinicians and diagnostic histopathologists examining the oral region to be aware of a prior clinical history regarding cancer. Fig. 7 Positron emission tomography image demonstrating metastatic deposits in the left mandible, right humerus, pelvis and both proximal femora
